In vivo properties of potassium channels in cerebral blood vessels during diabetes mellitus.
While potassium (K+) channels are important in basal tone and dilatation of large and small cerebral vessels, the effect of diabetes mellitus on K+ channels remains unclear. The goal of this study was to identify the influence of diabetes on responses of cerebral vessels to inhibition/activation of K+ channels. The authors measured in vivo responses of pial arterioles and the basilar artery to inhibition/activation of K+ channels in nondiabetic and diabetic rats using intravital microscopy. Pial arterioles from nondiabetic and diabetic rats constricted to barium chloride (BaCl2) and 4-aminopyridine (4-AP). However, the magnitude of vasoconstriction to BaCl2 was greater in nondiabetic than in diabetic rats. Tetraethylammonium (TEA) did not alter diameter of pial arterioles in nondiabetic or diabetic rats. In addition, dilatation of pial arterioles to KCl and NS-1619 was less in diabetic compared to nondiabetic rats. The basilar artery from nondiabetic and diabetic rats constricted in a similar manner to BaCl2 and 4-AP. In contrast, vasoconstriction to TEA was greater in diabetic than nondiabetic rats. Similar to that reported for pial arterioles, dilatation of the basilar artery to KCl and NS-1619 was less in diabetic than nondiabetic rats. Inward-rectifier (Kir) and voltage-dependent (Kv), but not calcium-activated (Kca), K+ channels are active under basal conditions in pial arterioles, while Kir, Kv, and Kca are active under basal conditions in the basilar artery of nondiabetic and diabetic rats. In addition, activation of Kir and Kca channels produces less cerebral vasodilatation in diabetic compared to nondiabetic rats. These findings provide new and important information regarding the influence of diabetes on the role of K+ channels in the regulation of cerebral vascular diameter.